Along with the vigorous development of capital market, the number of security investors and security companies in number and scale has grown rapidly. Based on this, the paper focused on the national 15 large listed security companies as our research object. By using the O'Donnell of Hicks-Moorsteen TFP index decomposition, we analyze the efficiency and total factor growth rate of the 15 listed security companies between 2010 and 2015. Research shows that: 1) the efficiency of the 15 listed security companies generally showed "V" shape; 2) the dis-economies of scope led to the decrease of the efficiency of the security companies; 3) in the sample period, the technical efficiency and scale efficiency of listed security companies did not fluctuate a lot.
Introduction
Securities industry is an important part of financial system. As one of key players in capital market, securities firm actually is one of the significant interactive bridges between investors and securities market. Therefore, the operating state of securities firms can greatly affect the changes of securities market, and then has direct bearing on the economic performance of a country, which may block the economic and social development finally. After more than 30 years of development, the capital market system has been basically formulated in China, and the securities industry has experienced a rapid development as well. With the prosperous development of capital market and the soaring in the number of se- Meanwhile, with the rocketing development of securities companies both in quantity and in scale, many serious problems have came into being to attack the internal management of brokerage industry. For securities trader therefore, good and orderly management plays an important role in the improvement of enterprise operation.
Calculating the efficiency of securities firms actually is to measure the correlation between input and output of securities industry and then to judge the effectiveness of securities firms to realize minimum input and maximized output.
Meanwhile, the efficiency of securities firms reflects the competitiveness and profitability of the firm in securities industry and is critical to the development of securities market. For securities firms, TFP index symbolizes the growth of total factor productivity, which can dynamically reflect the technological development of firm. Therefore, study on the efficiency and total factor productivity of securities firms can not only reflect the interior structure and firm characteristics of securities industry, but also reflect the competitiveness and development of securities industry. Therefore, the in-depth research on the efficiency and total factor productivity of securities firms is important for investor to understand the securities industry and securities firms, improve its operation ability and get hold of the advantages and disadvantages of its competitiveness.
Structures of the rest in the paper are as follows: The second section is literature review; the third section introduces the theoretical model of Hicks-Moorsteen TFP index method; the fourth section analyzes the empirical results; and the last section is conclusion and suggestions.
Literature Review
Firm efficiency aims to measure the effectiveness of a firm to realize minimum input or maximized output. Therefore, most of scholars study the efficiency from the perspective of input and output. Solow (1957) [1] made the most important early contribution to the measure of total factor productivity and believes that TFP growth is a major source of economic growth in the United States. Denison (1961) followed the Solow residual method, while measuring the contribution of total input and total factor productivity to economic growth. So far, more and more scholars pay more attention to the research of total factor productivity, forming a more complete and mature theory and measurement method, which mainly includes Stochastic Frontier Approach (SFA) (Aigner, Hicks-Moorsteen TFP index method, which can decompose total factor productivity more completely and can simultaneously calculate efficiency and decompose total factor productivity, so the two can be studied simultaneously.
There is a wide range of studies on total factor productivity in the industrial sector, but the study mainly focuses on the industrial sector and the banking Fanhong, 2015 [37] ). However, the literature about analyzing securities firms based on the combination of efficiency and total factor productivity is almost blank.
Therefore, Hicks-Moorsteen TFP index model is used in the paper to comprehensively evaluate the efficiency and total factor productivity of major listed securities firms in China. The paper aims to effectively and systematically ap- 
Research Method and Model Specification
The paper will perform a systematic analysis on the securities firms from the aspects of efficiency and total factor productivity. Efficiency analysis can reflect the level changes of firms in the same period, while analysis of total factor productivity can reflect the inter-temporal level changes of firms. Hicks-Moorsteen TFP index method proposed by O'Donnell (2008) can not only calculate the firm efficiency but decompose total factor productivity into technological changes, scale changes and scope changes.
Assuming that there are N decision-making units and T periods, the input variable of firm is ( ) 1 2 , , ,
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are total input function and total output function respectively, then the TFP of decision-making unit is:
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So efficiency can be regarded as the ratio of actual technical level to the achievable maximal technical level:
Herein TFPE refers to total factor productivity efficiency, while * t X and * t Q respectively are the total input and total output when TFP reaches the maximum. TFPE can be further decomposed to obtain ITE (technical efficiency), ISE (scale efficiency) and RME (scope efficiency).
Herein it X refers to the minimum total input that can be reached by using K times of observed input vector. it X  and it Q  respectively are the total input and total output when efficiency reaches the maximum under the constraints of it x and it q .
TFP of unit i in period t is:
TFP of unit h in period s is: RME RME refers to index of scope productivity. According to O'Donnell (2008), each index after the decomposition of TFP has different meanings. Index of technical change shows the movement of production frontier, which reflects "change"; index of technical productivity refers to the movement of observation point towards production frontier, which reflects "catch-up effect"; index of scale productivity refers to the scale economy obtained by the movement on production frontier, which reflects the changes of scale economy;
index of scope productivity refers to the scope economy obtained by the adjustment of capital-output ratio, which reflects the changes of scope economy. Generally speaking, there are three methods used for the measurement of securities operating efficiency which are production method, asset method and intermediate method. Compared with production method and asset method, intermediate method can fully evaluate the comprehensive efficiency. In addition, the paper aims to assess the comprehensive efficiency of securities firms; intermediate method therefore, is preferable to be adopted. 2) Analysis on the overall efficiency and total factor productivity of securities firms
Empirical Analysis
Efficiency measurement refers to the relative relationship between production unit and production frontier at a given period, which belongs to static analysis.
The efficiency of 15 securities firms during 2010-2015 is calculated in the paper, and the efficiency of securities firm is decomposed (TFPE) into technical efficiency (ITE), scale efficiency (ISE) and scope efficiency (RME). For details see Table 2 . Figure 1 reflects the change tendency of efficiency over time. According to Obviously, the fluctuation range of securities firms' scope efficiency during sample period is quite high, and also the scope efficiency of all securities firms is much less than technical efficiency and scale efficiency, which indicates that the droop of scope efficiency actually is the main reason for the efficiency decline of securities firms, and the scope efficiency of securities firms has blocked the im- 3) Analysis on the efficiency and total factor productivity of single securities firms Table 3 Table 3 , the efficiency of most securities firms has experienced a decline in 2015, which is closely linked with the macroeconomic and tendency of stock market. Table 4 factor productivity is formulated in the paper to perform a more complete evaluation on the efficiency of securities firms from two dimensions of efficiency and total factor productivity. According to the size comparison between all sample firms and the average level, the growth matrix can be divided into four square matrix: a) H/H matrix indicates that the level value of sample firms is higher than the mean value; b) H/L matrix indicates that the efficiency level of sample firms is higher than the mean value, while the total factor productivity is lower than the mean value; c) L/H matrix indicates that the efficiency level of sample firms is lower than the mean value, while the total factor productivity is higher than the mean value; d) L/L matrix indicates that the efficiency and total factor productivity of sample firms are lower than the mean value. Specific analysis is shown as follows: Table 5 H/H matrix in the future. In short, the current efficiency of most securities firms is in a downward tendency, which rings the alarm bell for securities firms, especially the above seven securities firms that are included in L/L matrix. How to improve the efficiency has become a critical obstacle to block their development.
5) Suggestion
Based on the above empirical conclusions, there are three suggestions proposed in the paper: first, securities firms are suffering efficiency decline in general. The diseconomy of scope is the critical factor that brings about the efficiency decline of securities firms. Therefore, securities firms shall focus on improving their scope efficiency by broadening business scope and adding diversified products as well as diversified development strategies. Appropriate growth on the products' business scope can effectively reduce operating costs. What's more, merger and acquisition are effective ways to improve the diseconomy of scope as well. Second, the scale efficiency and technical efficiency of securities firms are in slight declines during sample period, and the level at each year is basically stable. Therefore, securities firms can improve their own technical levels by virtue of optimizing service system and strengthening the construction of network facilities so as to boost competitiveness, which is also the effective way and means for securities firms to seek new development and break through the 
Conclusions
The efficiency of securities firms reflects the competitiveness and profitability of a firm in the industry, which is related to the development of securities market.
The efficiency of 15 securities firms during 2010-2015 is calculated in the paper, and the efficiency of securities firm is decomposed (TFPE) into technical efficiency (ITE), scale efficiency (ISE) and scope efficiency (RME) so as to deeply analyze the comprehensive reflection of securities firms' resources using ability, management ability and ability of sustainable development. TFP index symbolizes the growth of total factor productivity, which can dynamically reflect the technological development of a firm. As a kind of dynamic analysis, the growth analysis on total factor productivity can not only analyze the movements of effective production frontier (technical progress), but also analyze the variations in relative positions of production unit and production frontier (efficiency change); yet the index of total factor productivity stands for the growth of total factor productivity. Therefore, total factor productivity for securities firms, can reflect the competitiveness and development tendency of securities industry. 
